Context Multiple pathogenic mechanisms may be involved in generating the migraine symptom complex, and multimechanism-targeted therapy may confer advantages over monotherapy.
M IGRAINE IS A PREVALENT, often debilitating disease manifested by attacks of bilateral or unilateral headache and associated symptoms, such as nausea, vomiting, and sensitivity to light and sound. [1] [2] [3] The past 15 years have witnessed advances in migraine therapy with the introduction in the United States of several effective agents, including 7 triptans. However, therapeutic shortfalls remain. Some patients do not achieve headache relief by 2 hours after ingesting oral migraine medications, and recurrence of headache within 24 hours of initial dosing is common. 4 Many patients treated with migraine-specific therapy are less than fully satisfied with treatment. 5, 6 The challenges in optimizing efficacy of migraine pharmacotherapy are partly attributed to the complex pathophysiology of migraine. None of the currently available monotherapeutic agents provides broad coverage of the multiple pathogenic processes in migraine, which is thought to involve multiple neural pathways that appear to be se-quentially activated and sensitized as a migraine attack develops. 3, 7 Early in the course of a migraine attack, trigeminal nerve endings, possibly stimulated by cortical spreading depression, release vasoactive and inflammatory substances, including calcitonin gene-related peptide and kinins. Calcitonin generelated peptide causes meningeal vasodilation, and kinins induce inflammatory prostaglandins. 8 The resulting meningeal and vascular inflammation and vasodilation cause peripheral sensitization and stimulate trigeminal nociceptors to activate ascending pain pathways. 9 The initial activation of central pathways during the early stages of a migraine attack depends on incoming pain signals from the periphery; without peripheral input, central activation ceases. With prolonged nociceptive stimulation, glia surrounding the trigeminal nucleus caudalis become activated and release neuromodulators, including prostaglandins. The prostaglandins may amplify the pain signal and, with other substances, cause trigeminal nucleus caudalis neurons to fire in a sustained, continuous manner that is characteristic of the central sensitization hypothesized to underlie a full-blown migraine attack. 10, 11 Unlike initial activation of central pathways during the early stages of a migraine attack, central sensitization appears to be independent of peripheral neural input. [12] [13] [14] [15] [16] Because multiple pathogenic mechanisms are putatively involved in generation of the migraine symptom complex, multimechanism-targeted therapy may confer advantages over individual monotherapy. Drugs within 2 classes of migraine pharmacotherapytriptans and nonsteroidal antiinflammatory drugs (NSAIDs)target distinct aspects of the vascular and inflammatory processes hypothesized to underlie migraine. Triptans reduce calcitonin gene-related peptidemediated vasodilation, inhibit release of inflammatory mediators from trigeminal nerves, and decrease transmission of pain impulses to the trigeminal nucleus caudalis. 9, 11 Data from animal models and studies in mi-graine patients suggest that triptans inhibit synaptic transmission between the peripheral and central neurons and thereby interrupt activation of central pathways during the early stages of a migraine attack-before central sensitization, which is independent of peripheral input, has developed. 14, 15 NSAIDs inhibit the synthesis of prostaglandins and may mitigate meningeal inflammation while preventing or reversing central sensitization arising from activation of glial cells in the brain stem. 17 In a recent study, the NSAID naproxen suppressed sensitization of central trigeminovascular neurons in the spinal trigeminal nucleus in an animal model of intracranial pain. 18 Together, a triptan and an NSAID hypothetically alter both peripheral activation of central pathways during the early stages of a migraine attack and the later developing central sensitization that is independent of peripheral input. Results of several clinical studies support this possibility, [19] [20] [21] [22] particularly with the concomitant use of sumatriptan succinate and naproxen sodium. Data suggest that the combination of sumatriptan succinate and naproxen sodium may be useful both in enhancing acute relief and conferring a prolonged therapeutic response. 19, 20 The latter finding is consistent both with the aforementioned mechanistic considerations and with the long half-life (12-17 hours) of naproxen. 23 A tablet specifically formulated with sumatriptan succinate, equivalent to sumatriptan, 85 mg, and naproxen sodium, 500 mg (hereafter sumatriptannaproxen sodium), has been developed for the acute treatment of migraine. The technology used in the formulation of sumatriptan is a fast-disintegrating, rapid-release formulation designed to facilitate tablet disintegration and drug dispersion and mitigate the effects of gastric stasis that can accompany migraine. Development of a combination therapy was motivated by the rationale that concomitant use of a triptan and an NSAID might confer additive efficacy relative to that with use of either triptans or NSAIDs alone. 19, 20 This article de-scribes the results of 2 replicate randomized, double-blind clinical trials conducted to evaluate the efficacy and safety of sumatriptan-naproxen sodium compared with placebo and with monotherapy with sumatriptan succinate or naproxen sodium in the acute treatment of migraine.
METHODS

Patients
Men and nonpregnant, nonlactating women were eligible for the studies if they were between 18 and 65 years of age, had at least a 6-month history of migraine with or without aura as defined by the International Headache Society criteria, 24,25 had an average of 2 to 6 moderate or severe migraine episodes monthly during the 3 months preceding the screening visit, and could distinguish migraine episodes from other types of headache. Women had to be physiologically incapable of becoming pregnant or, if they could become pregnant, had to agree to practice adequate contraception during the study. Site personnel asked each participant to self-identify their race and ethnicity and, if needed, the choices and/or further clarification would be provided to assist in the process. If the participant did not self-identify with any category, "other" or "unknown" was entered. For the purposes of this article, the categories were collapsed to white, black, and other.
Patients were excluded if they had more than 6 migraine attacks monthly during either of the 2 months before screening; chronic daily headache (Ն15 days per month of nonmigraine headaches during each of the 3 months before screening); uncontrolled hypertension (diastolic blood pressure Ͼ95 mm Hg or systolic blood pressure Ͼ160 mm Hg); confirmed or suspected cardiovascular or cerebrovascular disease; a history of cardiac arrhythmias requiring medication or clinically significant electrocardiogram abnormalities that, in the investigator's opinion, contraindicated study participation; or basilar or hemiplegic migraine. Other exclusion criteria included current use or use within 3 months before screening of migraine prophylactic medication containing ergotamine, an ergot derivative, or methysergide; use of a monoamine oxidase inhibitor within 2 weeks or preparations containing St John's wort within 4 weeks before screening; and regular use of any anticoagulant or NSAID (except aspirin, Յ325 mg/d, for cardiovascular prophylaxis).
Patients were eligible for the studies regardless of whether they were triptan-naive. All patients provided written informed consent prior to study participation.
Procedures
The protocols for these multicenter studies were approved by ethics committees or institutional review boards for each of the 118 US study sites. Study sites included primary care practices, neurology clinics, and headache clinics. Patient recruitment methods included advertisements, regular office visits, and chart reviews. The studies, which were identically designed and conducted, consisted of a screening visit followed by outpatient treatment of a single migraine attack and a follow-up visit occurring 1 to 5 days after treatment. At the screening visit, patients meeting eligibility criteria were randomized 1:1:1:1 to receive one of the following: a single tablet containing sumatriptan-naproxen sodium; a single tablet containing sumatriptan, 85 mg; a single tablet of naproxen sodium, 500 mg; or placebo; and were dispensed blinded study medication. Patients were instructed to treat a migraine attack with study medication when pain intensity was moderate or severe. Patients were to treat a migraine within 6 weeks of the screening visit. If a patient failed to treat a migraine within these 6 weeks, he/she was allowed to return for rescreening and given another 6 weeks to treat. Patients were allowed to rescreen only once. Dosing regimens of migraine prophylaxis could not be changed (added, withdrawn, or dose changed) during the 2 weeks prior to treatment, including the use of cal-cium channel blockers, tricyclic antidepressants, ␤-blockers, or serotonergic medications for any other indication. No NSAIDs (except aspirin, Յ325 mg/d, for cardiovascular prophylaxis); analgesics containing morphine, codeine, or opioid derivatives; ergotamine-containing compounds; or serotonin agonists could be taken within 24 hours before treatment with study medication. No analgesics or acute migraine treatment (including antiemetics) could be taken within 6 hours before treatment with study medication. Patients were permitted to take rescue medication beginning 2 hours after dosing, as prescribed or recommended by their physicians, with the exception of ergot-containing medications, serotonin agonists, or NSAID-containing products. A second dose of study medication was not permitted.
Patients recorded on diary cards details about the migraine they treated with study medication and any use of study medication or concomitant medication. Pain severity was rated immediately before dosing; 0.5, 1, and 1.5 hours after dosing; and hourly from 2 to 24 hours after dosing on a 4-point scale (0 =none; 1=mild; 2=moderate; 3 = severe). Presence and absence of nausea, photophobia, and phonophobia were also recorded at these points. At 24 hours after dosing, patients indicated whether they had vomited any time during the 24-hour postdose period. Patients were required to stay awake to record pain and symptom assessments for the first 2 postdose hours. Sleeping was permitted between postdose hours 2 and 4 as long as patients awakened to record assessments at the 3-and 4-hour points. After 4 hours after dosing, patients were required to complete diary-card assessments only when awake. If a patient missed any recording time, the last recorded observation was carried forward to fill in the missed recording.
Outcome Measures
The primary objectives of the studies were (1) to determine the efficacy of su-matriptan-naproxen sodium vs placebo as assessed by headache relief and the incidences of photophobia, phonophobia, and nausea 2 hours after dosing as primary outcome measures and (2) to evaluate the efficacy of sumatriptan-naproxen sodium compared with each monotherapy, using sustained pain-free response as the outcome measure.
There were 6 primary outcome measures. The primary outcome measures were chosen because they represent the spectrum of the key symptoms responsible for disability in migraine and measure both the early (2-hour) and sustained (24-hour) relief of these symptoms. The first 4 of these outcome measures, which compared sumatriptan-naproxen sodium with placebo, were the percentages of patients who had headache relief 2 hours after dosing (ie, the reduction of pain from moderate/severe intensity to mild/no pain without use of rescue medication at each of the prespecified time points), absence of photophobia, absence of phonophobia, and absence of nausea. The other 2 outcome measures, which compared sumatriptan-naproxen sodium with its individual components, were the percentages of patients with sustained pain-free response (ie, moderate or severe pain at treatment reduced to no pain from 2 hours through 24 hours after dosing with no use of rescue medication).
A secondary efficacy outcome measure 2 hours after dosing was the percentage of patients with pain-free response (moderate or severe pain at treatment reduced to no pain). Secondary efficacy outcome measures also included the percentages of patients with sustained headache relief (ie, moderate or severe pain at treatment reduced to mild or no pain from 2 hours through 24 hours after dosing, with no use of rescue medication); sustained freedom from nausea, photophobia, and phonophobia from 2 through 24 hours after dosing; use of rescue medication through 24 hours after dosing; and headache recurrence (ie, return of moderate or severe pain within 24 hours of dosing among patients with headache relief 2 hours after dosing). The incidence of any vomiting through 24 hours after dosing was also evaluated.
Clinical safety was assessed by calculating the incidence of specific adverse events, defined as any untoward medical occurrences, regardless of their suspected cause, that were reported by a patient or noted by a clinician during the study.
Statistical Analyses
Efficacy data were analyzed for the intention-to-treat population, defined as randomized participants who took study medication, recorded baseline pain as moderate or severe, and had at least 1 postbaseline efficacy evaluation. Participants who were randomized but who did not have an opportunity to treat a migraine during the study period were omitted from any analysis of safety or efficacy, including the intention-to-treat analysis.
Baseline migraine characteristics and each of the efficacy outcome measures (except recurrence, which was summarized with descriptive statistics only) were analyzed using the Cochran-Mantel-Haenszel test with 2 outcome categories and with pooled investigator sites as strata. Analyses of the outcome measures at 2 hours after dosing were ad- Reasons for nonevaluable data were failure to return diary cards, which resulted in an absence of efficacy data for analysis, or taking other migraine medications prior to treating with study medication, which confounded outcomes.
justed for any baseline imbalances among treatment groups for the symptoms of interest. For key secondary efficacy outcome measures, a hierarchical stepdown procedure was used to control for multiplicity. [26] [27] [28] [29] [30] Outcome measures were tested in the order specified below, with the requirement that once the P value for a test on an outcome measure exceeded .05, outcome measures further down in the order were not considered to be statistically significant. The secondary comparisons were tested in the following order: pain-free response at 2 hours for sumatriptan-naproxen sodium vs placebo, sustained pain relief for sumatriptan-naproxen sodium vs placebo, sustained pain relief for sumatriptannaproxen sodium vs sumatriptan, sustained freedom from symptoms for sumatriptan-naproxen sodium vs sumatriptan, use of rescue medication for sumatriptan-naproxen sodium vs sumatriptan, time to rescue for sumatriptan-naproxen sodium vs sumatriptan, pain relief at 4 hours for sumatriptannaproxen sodium vs sumatriptan, freedom from symptoms at 4 hours for sumatriptan-naproxen sodium vs sumatriptan, pain relief at 2 hours for sumatriptan-naproxen sodium vs sumatriptan, and freedom from symptoms at 2 hours for sumatriptan-naproxen sodium vs sumatriptan. For the fourth secondary outcome measure of sustained freedom from symptoms, the outcome measures were adjusted for rescue medication and 3 separate analyses were performed. For patients who used rescue medication, the worst possible score (symptoms present) was substituted for the actual scores at the time of rescue and for all subsequent time points. For the hierarchical step-down procedure, statistically significant improvement with sumatriptan-naproxen sodium treatment in the associated symptoms (photophobia, phonophobia, and nausea) considered together was interpreted as meeting the significance criterion. The sumatriptan-naproxen sodium group was compared with placebo in statistical analyses of all outcome measures except headache recurrence. The sumatriptan-naproxen sodium group was compared prospectively with the group given sumatriptan monotherapy in statistical analyses of all efficacy outcome measures except painfree response 2 hours after dosing, any vomiting through 24 hours after dosing, and headache recurrence. The sumatriptan-naproxen sodium group was compared prospectively with the group given naproxen sodium monotherapy for the primary efficacy outcome measures 2 hours after dosing. Adverse event data were summarized for the safety population, defined as all patients who took study medication and had available data. The Fisher exact test was used to compare incidences of adverse events in the sumatriptan-naproxen sodium group with those in the sumatriptan monotherapy group, the naproxen monotherapy group, and the placebo group. Only the incidences of overall adverse events and overall events considered to be treatment related were analyzed for treatment group differences. All analyses of efficacy and safety were conducted using SAS software, version 9.1 (SAS Institute Inc, Cary, NC).
RESULTS
Patients
The FIGURE summarizes the disposition of patients in each study. The numbers of patients screened for the study were 1768 in study 1 and 1875 in study 2. Of those screened, the numbers of patients randomized to receive treatment were 1677 in study 1 and 1736 in study 2. Safety analyses included the 1461 patients in study 1 and 1495 patients in study 2 who took study medication and had evaluable safety data. Efficacy analyses included 1441 patients in study 1 and 1470 patients in study 2 who took study medication, recorded baseline pain as moderate or severe, and had at least 1 postbaseline ef-ficacy evaluation. Among randomized patients, the primary reason that 216 patients in study 1 and 241 in study 2 were not included in the safety and efficacy populations was because they did not have the opportunity to treat a qualifying migraine episode before the studies were concluded.
Demographics and baseline clinical characteristics were similar between studies and among treatment groups (TABLE 1 and TABLE 2) . Across treatment groups, patients' mean age ranged from 39.4 years to 40.6 years, and most patients were female (84% to 89%) and white (86% to 90%). The majority of patients (71% to 79%) had migraine without aura. Usual prestudy migraine medications were similar between studies and among treatment groups. The most common usual prestudy migraine medications were NSAIDs and triptans. Characteristics of the treated migraine were generally similar between studies and among treatment groups, with the exception of baseline incidence of unilateral pain in study 2 and the baseline incidence of nausea among treatment groups for both studies.
Primary Efficacy Outcome Measures
Two-Hour Headache Relief: Sumatriptan-Naproxen Sodium vs Placebo. Sumatriptan-naproxen sodium was significantly more effective than placebo 2 hours after dosing for incidences of headache relief, absence of photophobia, and absence of phonophobia in both studies (PϽ.001 for all measures; TABLE 3). The incidences of headache relief 2 hours after dosing were 65%, 55%, 44%, and 28% with sumatriptan-naproxen sodium, sumatriptan monotherapy, naproxen sodium monotherapy, and placebo, respectively, in study 1 (PϽ.001 for sumatriptan-naproxen sodium, sumatriptan, and naproxen sodium vs placebo; P = .009 for sumatriptannaproxen sodium vs sumatriptan). The corresponding percentages in study 2 were 57%, 50%, 43%, and 29% (PϽ.001 for sumatriptan-naproxen sodium, sumatriptan, and naproxen sodium vs placebo; P = .03 for sumatriptan- 
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naproxen sodium vs sumatriptan). The incidence of headache relief as a function of baseline pain (moderate or severe), which was not a protocolspecified analysis, is also shown in Table 3 . Eleven participants in study 1 and 13 participants in study 2 had missing headache pain scores at 2 hours after dosing. Without using the last observation carried forward to impute their 2-hour headache relief, the incidences of relief were still 65%, 55%, 44%, and 28% with sumatriptan-naproxen sodium, su-matriptan monotherapy, naproxen sodium monotherapy, and placebo, respectively, in study 1, with no change in statistical significance. Likewise, for study 2, the incidences of headache relief at 2 hours after dosing were unaffected by use of last-observation-carried-forward analysis on 13 participants. A similar pattern of results was observed for absence of photophobia and absence of phonophobia. After adjustments due to baseline imbalances in incidences of nausea, the incidence of ab-sence of nausea 2 hours after dosing was significantly higher with sumatriptannaproxen sodium than with placebo in study 1 (71% vs 65%; P=.007) but did not differ between sumatriptannaproxen sodium and placebo in study 2 (65% vs 64%; P=.71).
Twenty-Four-Hour Sustained Pain-Free Response: Sumatriptan-Naproxen Sodium vs Monotherapy. Sumatriptannaproxen sodium was significantly more effective than sumatriptan monotherapy or naproxen sodium mono- therapy for the incidence of 24-hour sustained pain-free response in both studies (TABLE 4) . In study 1, the incidence of sustained pain-free response was 25% with sumatriptan-naproxen sodium compared with 16% with sumatriptan monotherapy (PϽ.01), 10% with naproxen sodium monotherapy (PϽ.001), and 8% with placebo (PϽ.001). The corresponding incidences in study 2 were 23% with sumatriptan-naproxen sodium compared with 14% with sumatriptan monotherapy (PϽ.001), 10% with naproxen sodium monotherapy (PϽ.001), and 7% with placebo (PϽ.001).
Other Efficacy Outcome Measures
Two-Hour Pain-Free Response. Sumatriptan-naproxen sodium was significantly more effective than placebo in both studies for pain-free response 2 hours af-ter dosing ( Table 3 ). The incidence of pain-free response 2 hours after dosing with sumatriptan-naproxen sodium was 34% in study 1 and 30% in study 2 compared with 9% and 10% in the respective placebo groups (PϽ.001). Sustained Efficacy (2-24 Hours After Dosing). In both studies, sumatriptan-naproxen sodium was significantly more effective than placebo for all measures of sustained efficacy, including sustained headache relief (PϽ.001), sustained freedom from nausea (PϽ.001), sustained freedom from photophobia (PϽ.001), sustained freedom from phonophobia (PϽ.001), and the occurrence of any vomiting through 24 hours after dosing (PϽ.005) ( Table 4 ). In addition, fewer patients treated with sumatriptan-naproxen sodium compared with placebo used rescue medication or had headache recur-rence in either study (inferential statistics not analyzed; Table 4 ).
Sumatriptan-naproxen sodium was superior to sumatriptan monotherapy for sustained headache relief, sustained freedom from photophobia, sustained freedom from phonophobia, and use of rescue medication in both studies and in study 1 for sustained freedom from nausea ( Table 4 ).
The percentage of participants with missing 24-hour diary records was approximately 15% in both studies (14.8% in study 1 and 15.7% in study 2). However, since sustained response is dependent on use of rescue medication and relapse of migraine pain between 2 and 24 hours, missing data at 24 hours has less impact on evaluation of sustained response than it does on response at any given point. For example, although 444 participants (both 
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studies) had missing data at the 24hour point, only 14 (7 in study 1 and 7 in study 2) could not be evaluated for 24-hour sustained response without use of last-observation-carried-forward analysis. Excluding these participants from the sustained analyses did not alter the overall incidences or statistical interpretation of the treatment differences.
Clinical Safety
The percentages of patients with at least 1 adverse event (regardless of its suspected cause) were 27%, 24%, 13%, and 12% in patients treated with sumatriptan-naproxen sodium, sumatriptan monotherapy, naproxen monotherapy, and placebo, respectively, in study 1. The corresponding values for study 2 were 26%, 28%, 14%, and 10%. Adverse events reported in 2% or more of patients in any treatment group are shown in TABLE 5.
Based on the incidences of overall adverse events and those considered to be treatment related, there were no statistically significant differences between su-matriptan-naproxen sodium and sumatriptan monotherapy.
No serious adverse events attributed to study medication were reported in study 2. One serious adverse event considered probably attributed to sumatriptan monotherapy was reported in study 1. The serious adverse event was heart palpitations resulting in hospitalization of a 58-year-old woman. The patient had several cardiovascular risk factors (body mass index of 35, 30-year history of smoking, hypercholesterolemia, hypertriglyceridemia, and type 2 diabetes). The medical history included bowel obstruction (in 1985), diarrhea requiring hospitalization (in 2003), tension headaches, depression, and anxiety. Concurrent medications included clonazepam, venlafaxine, propoxypheneϩacetaminophen, vitamins, and metformin. The screening electrocardiogram was interpreted as showing nonspecific T-wave anterior flattening of no clinical significance. After administration of sumatriptan monotherapy, the patient experienced heart palpitations and was admitted to the hospital, where she received lorazepam, aspirin, and nitroglycerin. The event was reported as resolved several days after hospitalization.
COMMENT
These 2 studies constitute the first placebo-controlled assessments of a triptan and an NSAID contained in a single, fixed-dose tablet for the acute treatment of migraine. The development of the tablet was motivated by the rationale that concurrent use of 2 agents with complementary antimigraine mechanisms might confer additive benefit relative to that with either therapy alone. To thoroughly explore a possible benefit of the combination with respect to prolonged efficacy, as suggested by previous findings, 19, 20 the current studies included several measures of sustained response through the 24-hour postdose interval in addition to standard assessments obtained 2 hours after dosing. These studies used more rigorous evaluation of efficacy than any approved acute migraine treatment to date, with the incorporation of 6 primary outcomes, all of which should be statistically significant, as opposed to the usual single primary outcome of headache relief 2 hours after dosing. Previous studies used a combination of 2 separate tablets rather than a single fixed-dose tablet. Clinically, the lack of a single fixed-dose tablet may lead to variability in dosing and potentially higher levels of sumatriptan; ie, sumatriptan tablets and naproxen sodium tablets are each available in 3 doses, potentially resulting in numerous combinations, and if not administered concurrently, may lead to the suboptimal "step care approach" to treatment. This lack of standardization poses problems with extrapolation of the previously reported pharmacokinetic benefits of sumatriptan-naproxen sodium 31 and the current safety profile. The combination tablet uses a sumatriptan dosage strength of 85 mg and a naproxen sodium dosage strength of 500 mg. The dosages of the 2 components of the combination are within the respective ranges of the lowest and highest single daily doses recommended for use by adults in the United States. Whether a different combination of doses of sumatriptan and naproxen sodium might be more efficacious has not been studied. Sumatriptan and naproxen sodium doses for the combination tablet were chosen on the basis of known risks and benefits of the separate drugs. Benefits and risks were based on results of numerous other clinical trials in which, by convention, risks were not subjected to statistical analysis but the incidence was reported above the usual cutoff of more than 1% or 2%.
The superior efficacy of sumatriptannaproxen sodium compared with sumatriptan monotherapy might be explained by its targeting of multiple pathogenic mechanisms in migraine. It is hypothesized that migraine attacks arise from neurally induced cranial vasodilation that produces painful inflammation of the surrounding nerves. 3 Peripheral and central pain pathways appear to be sequentially recruited and sensitized as a migraine attack develops. [12] [13] [14] [15] [16] Peripheral pain pathways originating from neurons with cell bodies in the trigeminal ganglion are recruited and sensitized first, then the peripheral nerve activity contributes to sensitization of central pain pathways originating from neurons with cell bodies in the dorsal horn of the spinal cord. The initial peripheral sensitization is thought to bring about the mild, often throbbing pain associated with the onset of a migraine attack, while central sensitization is thought to underlie a full-blown migraine attack. Whereas initiation of central sensitization depends on input from peripheral pathways, central sensitization can be maintained independently of peripheral input. 13 Data from animal models and studies in persons with migraine suggest that triptans can alter initial peripheral sensitization but cannot appreciably affect central sensitization. 14, 15, 32 NSAIDs, conversely, affect central sensitization. 18, 32 A triptan-NSAID combination, sumatriptannaproxen sodium putatively affects both peripheral and central sensitization to alter a broader range of pathogenic processes involved in migraine than either medication administered as monotherapy.
The pharmacokinetic profile of naproxen when given as sumatriptannaproxen sodium might also contribute to the superior efficacy of sumatriptan-naproxen sodium relative to sumatriptan monotherapy, particularly for measures of sustained response. When administered as sumatriptan, 85 mg, ϩ naproxen sodium, 500 mg, sumatriptan is absorbed relatively quickly to confer rapid therapeutic response. 31 With administration of sumatriptan-naproxen sodium relative to administration of naproxen sodium alone, the time to maximum concentration of naproxen is delayed (median, 6 hours vs 1 hour) and the maximum plasma concentration is reduced by approximately 26%. 31 Differences in naproxen pharmacokinetic profiles observed between the sumatriptan-naproxen sodium and the naproxen sodium groups may possibly arise from the presence of sumatriptan succinate in the combination product. Sumatriptan has been reported to cause a delay in gastric emptying. 33, 34 The delay in naproxen maximum concentration and its long halflife of 12 to 17 hours 23 may contribute to sustained efficacy.
The distinct pharmacokinetic profile of this single fixed-dose tablet of sumatriptan-naproxen sodium likely contributes to the acute and sustained efficacy demonstrated in these studies. Although the combination tablet substantially improved sustained painfree response relative to the monotherapies, approximately one quarter of patients given active treatment had sustained pain-free response regardless of treatment group. Whether modifying treatment variables could improve the rate of sustained pain-free response is being investigated in other studies. For example, the impact of early intervention (ie, treating a migraine attack while pain is still mild instead of waiting for pain to become moderate or severe) on sustained painfree response and other outcome measures is being evaluated with sumatriptan-naproxen sodium.
The incidences of adverse events overall and of specific adverse events were low across treatment groups, although all active treatments were associated with more frequent adverse events than placebo. While the incidence of adverse events was low across treatment groups, sumatriptannaproxen sodium was associated with approximately twice the incidence of any adverse event as placebo. No specific adverse event or group of adverse events accounted for this difference. The nature of adverse events following treatment with sumatriptannaproxen sodium did not differ meaningfully from events associated with sumatriptan monotherapy or naproxen sodium monotherapy in previously reported controlled trials, [35] [36] [37] [38] nor from those reported in a long-term, openlabel safety study of sumatriptannaproxen sodium. 39 The results of these studies should be interpreted in the context of their limitations. Patients' most common prestudy migraine medications were NSAIDs and triptans, which are among the most common medications taken by persons with migraine generally. The degree to which the efficacy data from these studies can be extrapolated to NSAID-and triptan-naive patients and to patients with migraine refractory to NSAIDs and/or triptans is unknown. A second limitation is the inclusion of primarily white patients in the study. The degree to which the results generalize to other race/ethnicity groups is not known. However, there is no evidence to suggest that response to the combination or its components would be expected to differ by race or ethnicity. Finally, we did not compare sumatriptannaproxen sodium with sumatriptan and naproxen sodium taken together as separate tablets. However, for patients in whom adherence to taking 2 pills is an issue, the combination pill has obvious advantages.
In conclusion, sumatriptan, 85 mg, plus naproxen sodium, 500 mg, administered as a single, fixed-dose tablet for acute treatment of migraine, resulted in superior clinical benefits over monotherapy with either sumatriptan or naproxen sodium and was well tolerated, as evidenced by the adverse event profile. Targeting multiple mechanisms of migraine with a specifically formulated single tablet of sumatriptannaproxen sodium resulted in more favorable 2-hour pain relief and 24hour sustained pain-free responses vs sumatriptan or naproxen sodium alone.
